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noise modulation was disouassd only for 

magnetron® (9->12oei ) and praotlcal attempt® were 

mad© to keep, the baxid width ae narrow aa possible in 
order' to attain inaxlmum power outputs Howe^rer, sinoe th« 
noise modulation itself resulted in a band width of 
mqs I it was impossible to further narrow the baxid width 
by attempting to improve the natural ohS/raoteristioi of th® 



Xndepeadent of thle worky a ©eoond projeot existed^ namely, 
the development of a nciw type of magnetron w hi oh was to 
have a® broad a fr©Q,u©noy band as poaeible, from 50 to 
100 mo«* Thi& pr oblem r aaohed only the discussion stage 
at Institute l60, from oonveraation® with 

WMUMmmii th&t proDaoiy inaiiittit© 108 in Mosoow was . also 
oohoerned with the tas k and that some experimentation was 
being eonduoted thereof ^ disouaeions on ooneiderably 

bTOftdeniiig the band width of a magnetron by heating a 
simple spiral oathode with noise current and effecting 
phase modulation similar to the now well«known American 
phasetronf If this method proves pyaotloal, it 4® proba^ 
bly possible . to effect a very broad freq^uency band and the 
width will then depexid primarily on the **0," of the anode 
elrowlt. If a practical value is oomputeda a .band 

width of about ^0 mos would be poa siblef ^ 

[the width of the band depends 

Ion two factors, at i'ryasinos girstj the method of fre- 
qjuenoy modulation, and, second, . that the of the anode 
olrouit must not be muoh lower than 100 or else the magne- 
tron oeases to oscillate. With a of 100, a 50 mos. 
width is possible when the spiral cathode is heated by a 
noise current to aooomplieh phase modulation of the electron 
stream thro\igh the varying magnetic field of the spiral. 


But these were not aotively undertaken at 

i^ gryaginoy 

experimentation was aotuaixy -caaxng av »uww 

other institute, most probably Institute 108, Moscow. 
In connection with noise modulation, only the 9*12 cm 
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narrow band magnetron was in qmntlty production at Fryasino. 
Other magnetrons were in the development stage, however, 
as have been discussed previously* 


25X1 


Begardlng this speoial 3 om 
bxiie cathode, [ 
to he 5p0 kv 
developments 


magnet ron with thorium 

the pow^r was supposed 


peak, and that much work was put into its 


Work was virtually stopped, however, when the 
thorium O^Kide supply from the firm KJelden in Dresden was 
each aueted* The thorium oxide fr om Dresden was/ adequate, 
hut I n the Soviets did not suooeed 

in producing a material of oomparable quality* The project, 
therefore i was delayed because of the laok of a suitable 
cathhde material, but Interest was still high in completing 
the development of this magnetron* 
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itt connection with this problem of generat ing $0 ora to 
1;5 meter wave lengths, the development 
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of c avity oirouits a nd measuring devices was being carried 
0 ^* I j de signers had completed the drafting 

work on a special, I'elatively low-freq^uenoy magnetron, but 
it was primarily nothing more th an s caling nn fT am 10 ^ 

other nrlnci'ples were better stitted 

to low->freq,uenoy magnetrons, ! | considering 

the idea of integrating a number of two-slot magnetrons 
in one envelope, i>e*, to use the cavity construction 
which: is common praotioe in many conventional types, but 
^to include an individnai cathode for each two-slot section. . 

I hoped to attain a much higher degree of fif-fn n-t ftr>rtV hv 

' using this type of oonstruotion^ 


25X1 
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25X1 


In detecting the the range depends only on how high 

the missile flies- Radar teohniq^ue is not a problem since 
any range allowable by missile height ca n be attained hv 

high power and lax^ge antenna reflectors 

^ ~ [two such objects (oiae the count er-miasile) 
oouXdThe ^^^oted at 3500 - 4^0 kms- with certainty-* But 
SHOKXJ? was of the opinion that this detection range would 
not„ be of help since it would not allow enough time to 
compute the exact trajectory and launch a counter-missile , 
His opinion during 1945"'46 was that it is imnoasible • 
to ootmter the 7-^2 with guided miseilea- I 


The development of the 0 mm magnetron was predicated on 
an article published in 1 945 in some American magaasine 

on the development of a 1.25 

om radart Tbs article included a scope photograph showing 
the O^ty of Hew York in great detail, ^or this reason, 
there, was a great deal of i nter es t in the 1.25 cm magne- 
tron, and the Soviets asked' l ^if I ^ possible 

to work with even shorter wave lengths^ aiijer^ examining 
the poeeibillUee, n T Believed it possible 

to construct magnetrons and klystrops down to a wave length 
of 8 mme Late in 194^ » great importance was attached to 
this project | I promised a pi:*emium if the develop- 

ment was expeditiously completed- However, no satisfactory 
solution was ever found at Institute 160- 


In 1950 or 1951» l 8 mm 

produced in an inst itute in Moscow 


klystron which was 
It was a reflex type 

- - . - I I to develop silicon detectors for 8 mm. 

^his tube u sed about 2000 volts on the anode and produced, 
^ about 1 milliwatt of power. However, the 


and was used 


USSR is now aware that klystro ns down to 4 ^2 mm have been 
produced in the U.S. In 1949» | | General Electric 
aimpunoed the fact that they had constructed a 4-2 mm 


, 
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kXyatrou and the technical details, Includixig illnstrationBi 
wr©re published in a raagazinet. The technique of the Soviet 
klystron was very similar to that announced by General 
Sleotric. 



10 . 


ll. 



required fre- 

quenoy stability of the 10 om* ma.gnotron was 10""5, The 
power output was approximately that of the S0H«5^4 
natron beoause we were told to carry out the investi- 
g:ati©ns on a tube which could be used in the SCE'-SH* 

In Qonneotion with this problom^^ ^ an SCH-584 

modulator and transmitter to assist in carrying out the 
work on frequency stability v> 


3[)uring general discussions on magnetron stability problems, 
there seemed to be 5 aepa%»ate parties represented and 
interested in this matter » One of thee© groups was 
especially interested in stability from the standpoint 
of beaopn operation* problem is probably best 

solved by coupling oavitleo, as EGA did with the 5*3 cm 
beacon* ?h©r© was ^ report on this technique in one 
Isspe of the Eeview * 


The particular reasons for inte rest shown by the ot her ' 
iwo groups were never stated; | | from 

the, faot that a power output oorresponding to the SSl-»534 
(over 50 kw peak pUlse power) was wanted', that at least 

one bf these groups wanted to .use t h^ fnr — 

missile guidance purposes . j 
work on this problem was needea..p 

could not discus® laagnetron stability problems affecting 

practical application® in equipment with ! I Soviet 

bosses because they did not understand this nhaBe of the 

work* I 

I they did not understand prao*^ 

tioal application® . 


25X1 


25X1 


25X1 


25X1 

25X1 

25X1 


SSGRET 


Approved For Release 2009/07/28 : CIA-RDP80-00810A001 000280004-6 




■ Approved For Release 2009/07/28 : CIA-RDP80-00810A001 000280004-6 


SECRET 
- 6 - . 


- 'I ^ :the following as regards the stability 

and altitude requirements for magnetrons. There probably 
are no magnetrons in the missiles themselves,^ At leasts 
aooording to BUSCH^SCKj metal ceramic tubes were used* 

The altitude requirements were stated to be 120 km , the 
Jeak height reached by the V*2. Power output is not 
orltioal and only a few watts would be sufficient ^ for 
r . it'/ is really a ^eans of cpimnunication. 
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The development of tubes for the generator was completed 
at the end of 1949 Yery high pri^jes were distributed 
among the Soviet engineers for completion of this de« 
velopmentf a sig n that the problem was considered to be 


problem 

suitabl(^ 


^it/was stated in the 

^hat the equipment was to be 


t5)4Uia*.k tTVWUBT— ^ should be of very light weight* 
n the tubes which were developed dii not 


fulfill this requirement^ since they were approximately 
5G am high* problem could have been solved' with a 
tube only 15 cm high* 


[^J?he tube devalcpment was done for an inst itute in Leningrad# 

I Men from Lentn^ 

grad were often present to discuas the problem and later 
;©am© to conduct the aooeptanoe tests* 


I A high precision tub© was' developed in the 

..Cathode Hay Tub® Department but it was not e oathoda 
■ “ . ■ .ray tube in the conventional sense, ^t did not have a 
. , soreen# but was a special tube developed for a computer* 
it. did# however# Imve a deflection system similar to a 
cathode ray tube* In place of the screen there were 
icVcral control electrodes which served to deflect the 
electron beam in the manner of an electronic switch* 

It was definitely oonstruoted for some type of computer* 
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'Phi© was an ©xtsrnal cavity klystron with a ^lass envelops 

^ and two copper disc electrodes which projected through 

the envelope to form connections to the cavity* A largo 
number of screws on the outside of the cavity were used 
to inductively change the frequency in the same manner as 
It was done in the Giorman •*Eotterdara” device* These 
screws allowed a f requenoy change of .approximately i 10 
peroent* The Soviets made two models of this kiystron«=- 
oae» an exact copy of the English one with a relatively , 
large glass envelop© (lO - 12 cm long)"> and later they 
developed the second raodel, by changing the base structure 
and shortening the over-all length* Originally the tube . 
iiad a flat pressed pinch base and thie was changed to a 
disc base as is used in modern miniature tube construotloxit 
The shorter modelf which was more stable, was adopted for 
serial production* 

this klystron 

I waa for either a radar or passive 

.detection receiver for monitoring purposes* 

l6. 




The **leddo** device was referred to by tha t n a me also bv ^ 

the < Soviets y a inoQ they learned about it I I 

the number produced, I ^ I 5Q 100 suitab le 

magnet rons per month were made in Fryazlno* I — 

the, magnetrons were mad e in Eryaglno and t he klystrons at , 
Svetlana* | 100 per month* | 

the four ^engine airplane ^ 

[had a plexiglass dome underneath in which there 
was room Tor a normal antenna of th's type required* It 
appeared as though the German antenna was used rather than 
the American one* ■ | [ the American antenna was 

very tall and was let down about 1 - 1*5 meters beneath 
the airplane* The German antenna was only about 40 - 50 on* 
high* The dome underneath the airplane appeared as if 
there were room for the Germa.n anterim* 



They often fl^w and probably belonged 

to the Tus hi^ airfield * There was a large group of planes 
at Tusbino ^ ^ the -first units of these large four* 
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engined planes stationed there* At least that is what 

the Soviets said* It w as also said tha t Imilij STALIN 
■ commanded these units* | ^ fa® illy STALIN was 

. in Tushino from the fact that he sometimes met with General 
BBLIAE0¥» Al&Of he was deputy of the ESPSE (Eussian Soviet 
federal Socialist Eeimhlio) for the area* Since 

Tushiho lies in the ‘ district, he mus t have lived 

in the area in ocder to he Its deputy* 


he was 


[they ( BTJSOEBBCK^q were buildin g an ot her device ^ 

with metal- oerasniio tubes. H 

they wanted to use a somewhat longer wave length, about 

17 cm I, for actual guidance of the missile* Ihia i s 

identical with the wartime German project* | 

the pr^jept for 

mi Mflile guidance was to follow the same teohnlq^ H , ^ 

^ueed during the war and whioh was developed especially 
for the ¥«2 at a wave length of 17 cm- But ^ if this SCE-SQA 
device had a purpose in connection with this system, then 
it could ho used only to monitor and not to guide* 


they made experiments*] 

nothing about any other experiments in the USSR other 
than on the T-2* A great number of V-2 test flights were 
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26. 


21. 

2$, 


23. 


30 ^ 


5^4© ■ German "Pauke” waa taken hj - . the Soviet b who later 
worked In Xnst^ute 108? 'fc It certainly went into 

Institute 108 and Yfas complete and, capable of , operation# 


vioe^ 


^they would be inter eeted in ha vinj? a eimoler de« 
_ ”Pauk©*^ was rather complicated. I 


^ eiiailar device is abso- 

• necessary ■ in. an : air battle with a jet-powered air*f' 

plane ^ It -cannot be done without one* ' Without such, a 
deyice, one cannot shoo t and the Soviets also know this.^ • . 

whether they us© the same device or- 


>> whether they have a. slmpier.: one# 


REHBOOiC did 


not develop essentially direotion’-finding equipment ? but 
rather monitoring devices^ I'his group worked on the 
1 whole frequency range from 3 centimeters to 90 meters# 

!Phree- to 10-oentimeter receivers were built, not on the 
. superheterodyne principle? but with simple detectors# 

anteniiae were simple imrabolic reflectors# The 10 to 
; 4 ^ < 3 ^ receivers also used parabolic reflectors but were 
Shperheterodynes » Above 40 cm ? superheterodyne receivers 
: and ' dipole antennas, were used# From 7 to 15 meters^j a system 

the German '’Wollenw.eber"? i- with’ a ’♦Musa” 

' ■ •' antennaV(multi-unit steerable array) , was developed with 
■ an/ang^ accuracy of about 2 degrees. A "Wollenweber" 
:fyeteS.%^ developed for the range of 15 to 90 meters . 

•* an#^ in, the, vicinity of Moscow, All this work 

' ^waS ; done in an institute near Moeoow whic h belongs to the 


.MGSI 


This institute 


in which ..RBHBOOK?, BC m Tnn^ ^PT .O CTffT7 .T/. /;^'a a; third German worked ' 
is. an MVI- institute .L— ^ Comment : The third 
inember vi>f the group was .PREIS8ro]Rj^ 
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made^ but all those which took place 
with german gyros o ope equipment 




I The Soviets found a lar^e supply of thesa 

devioesp perhaps ih Thuringia j' and made the test fXighta* 
at l e aat uu onfcil that time 11949) > with these. 

I Since 

high-*freqLuency control problem© had not been solved, all 
test flights ware la^-de by gyro control* 


There were two projects at Instit ute 160 for which th e 

SCE-5Q4 was supposed to be UiBod* 

[ th© fx' 0 q.u©noy stability problem oT 
tn© impuj.se magnetron with a required frequency constant 
of 10”'5*' A second project was o once mod with a oontinu*^ 
ously tunable impulse magnetroxa developed at Institute 160* 
Also in conueotlon with thi<;3 ©eoond task was a special • 
problem In the field of klystron development* The whole 
idea was to develop a simple means of radar antijamming* 

By this means of antijammingi? the Soviets wanted to be 
able to switch tuna th© magnetron and klystron to four 

different frequenole's, so ttot when one olianne l was 

turbed thev could quickly change to anothax’** | | 

this part i ouiar ■ tunable magnetron, which, was also,. 
■^¥ted in the BCE- 584, was intended for this purpose* 


|,the antenna was the same as that pic- 
tured in the September or October 1947 issue of Electronlog, 
magaaina*. J2[e:K:t to the antenna were two large shelters 1;: 
which were approximately th© same si a© as the S0E'“584 
shelters*, Two shelter® are used with the SCE-584 -one. 
for the generator power supply, and the second for the 
crew with the PPlU and other devloes* The only difference 
was that there was a layer of dirt about 40 “*v 0 cm thick 
ou top of the shelters.. They looked exactly as shown in 
the vwci.tyja.qtH'nfii fnT thfl Ifiver' of dirt on t he 

roof® * T 

ia a; sjnall- deyioe and could have been inside on© of the 

shelters* 
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31 ^ 


The SovietsI 


52. 


33f 


34. 


wanted a detailed ettudy made on how ehort-ran^je: 

navigation aystema could he set up to serve severa l alr- 
planea at onoe» Such a ey ^tem was outlined i |in Barlln 

and worked out by 2 LE 33 EL* 


I imring 1949-I952 mostly minlature_ types were 
developed « a rather complete eeries for hat tery operation 
as well as indirectly heated cathodes* They were greatly, 
interested in developing tubes for broad band applications* 
Extensive tirvestigations were made for this purpose on 
^ub 0 S with secondary emission characteristics, with 

oxide bathodes, grids, and one^stage secondary emission 
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©haraoteristloa* A tu'be was developed similar to that 
which is described ±n handbook as a simplified 

seoondarj emisslou amplifier .. for broad bands, 10 mo8« 
end more* 


MThe 829 is a transmitter tube with two sate of elementa-t 
tube was copied at Svetlana j not in Fryazi.no* 

82? was already in series duct ion at Oberspreewerk, 

Berlin in 194^ and production continued at Svetlana* 

General produotion of medium power tubes was not carried' 
out in Frjazlno* Except for receiver tubes, magnetrons, 
and klystrons, only modulator tubes were manufactured at 
Institute 160* Howeverp a few types of medium power tubes, 
eseentlalXy the 6 l 6, the 807? and 1625? were produced* 

A third type of practically the same oonstruotion was 
also turned out, but the 829 made at Svetlana* 


these type© were not made in Fryazino. 


•'Under the direction of .the Ministry of 
large part of the atomic research was done* 'fhe group 
of Manfred YON AEBEOTE be longed to the 8th or - 9th ^Ohissf 
of this mlnietry* I 
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I the project worked on at Gorkiywas an airport sur- 
veillance radar^ not essentially a blind— landing device. 


^blind- landing systems| 

, . Srere special concerns of ~ 

Prof STILLBRMKN, who belonged to the staff of Lt. General 

STILLERMim wpfl At ^blind-landing 

oonferenoe in 1946 | |he considers the beat 

system to be one which allows completely automatic land- 
ings, to be made, i*e*, so that the system can be switched 
to automatic control and the plane landed without any help 



’nzs uixiiaaTS oonaixion was aisoussed in 
1946 , but had not then been achieved anywhere* 


blind-landing equipment 


ronly an 

idea and mad© a. sketch of the prin- 


olple. The indicator worked on the principle of two 
moving spots on a cathode ray tube screen; When the dis- 
tance from the runway was .great, the two spots were very 
close together, but moved horizont^tlly further apart as 
the approach distance was decreased. Prom the distance 
between these two points^^ which were maintained oqLuidistant 
from the center of the indicator for correct bearing in 
asimnth, one oouid quickly see the relative distance to the 
runway. From the vertical position of these two points 
one could reoogniz© immediately whether the angle of de- 
scent to the landing strip was correct* If the aircraft 
was above the glide path the points were above center , 
and>if below, the points so indicated.! ^ such 

a system on paper, but did not go into detail. Prof. 
STlLLKRMAHIf said that he thought this idea was extra- 
ordinarily interesting, but that it did not roe the re^ 
quirements set forth 
The ideaf 


25X1 
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]for a fully automatic system* 
Jpresented was for manual operation of the 


aircraft. One very good feature was the easily determined 
distanoe from the runway during the last part of the ap- 
proaohf since the space between the two indioation points 
increased more rapidly as the distanoe to the runway de« 
creased. 


25X1 


25X1 

25X1 


25X1 

25X1 


SECRET 


Approved For Release 2009/07/28 : CIA-RDP80-00810A001 000280004-6 





45 . 


46 . 


47 . 


Approved For Release 2009/07/28 : CIA-RDP80-00810A001 000280004-6 


SECREO? 


40 


prohibition waa enforced 'because 5*7 German speciallats 
and their wives visited Sagorsk and made themselves too 
obvious* That they visited ^ag^orsk, even though they 
knew that they were not allowed to go>was not too had, 
but they asked permission to take photographs* ^hat oauaed 
a y^ry ©peoial, very difficult situation* At this the 
people in «Sago3(:8k noticed that they were Germans and tele-* 
phoned Fryasino to report that German speoialiste were 
there* They demanded that a Soviet escort he sent to 
Sagorsk to fetch the Germans. Meanwhile^ the Germans left 
and the Sovii^^ made the trip in vain* This made the Soviets 
very angry and they prohibited any vieita to ^agorskf 
One man, not a memhor of the group ^ 

was once In lagorsk and an old Soviet said to him, "Many 
other Germans are working in the vicinity of Zagorsk, hut 
imder qt^ite different circumstances than you - had con- 
ditions"* He thought this statement inferr ed that there 
was a prieon8r°-of”»war camp in the vicinity,! 

^ f t^ne aroremen-*^ 

tioned prohibition was caused by the German speQlaliBtfl 

who angered the administration in Frvagino* I 


worked out At 

Each airplane has a trans- 


Jhe system for short-range navigation 
OSW was essentially a® follows 

witter and receiver and two stations are located on the 
ground at e definite, very well-known distance from each 
other* These ground, stations', pick up, amplify, and send 
out the signals which they z'eqeive from the airborne trans- 
jttitters. On© could almost call them repeater stations* 

The return time measurement® are mad© in the airplanes* 

One speoial consideration is that the system must serve 
many airplanes simultaneously* In order to avoid distur- 
bance and false readings as each . airplane triggers the 
ground stations, the ground antennas are made rather sharp 
in direotivlty and rotated* As they rotate, they receive 
signals* and make the reply for only a narrow spaoe segment* 
In this ’way airplanes which differ only slightly in bear- 
ing from the grpund stations can interrogate and receive 
replies without mutual inter ference These are the essen- 
tial features of this system | | - measure- 

ments made in the airplane, only two ground stations, 
rotating, direotional antenna© to avoid simultaneous 
distOTbanoe* 


and 


SECRET 




Approved For Release 2009/07/28 : CIA-RDP80-00810A001 000280004-6 


-■ 25X1 

25X1 


25X1 

25X1 


25X1 

,25X1 






Approved For Release 2009/07/28 : CIA-RDP80-00810A001 000280004-6 


SECRET 

.-15 = 


25X1 


"boomerang*^ system was used [ 


against 

definite targets in Germany;, especially in the Ruhr, the 
Soviets also discussed the possibility of exact orienta- 
tion of airplanes near the front That was a second- in- 
tention for the us© of this system, i,e*, not only for 
us© against industrial targets, hut also to make exact 
orientation neax^ the front possible.. 


25X1 


46 « 


tub© put ou.t by Oberspreewerk was chiefly to be used 
as the PPI for •’’Meddo’* radar^ This tube, worked on at 6^2 ^ 
Mosco w, to d a tv/o-layer phosphor©© cent screen just 3.ike 
those [^produced at Obers.preewerk* 
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Th© work on the new institute building in J’ryaaino was 
done between December 1946 and January or February 1947 » 

On the institute grounds in Fryazino, almost in the middle^ 
oonstruotlon of this new building was begun. A cellar^, 
an air raid shelter, was already there and also a large 
part of the foundation upon which the Institute was to be 
built* The const motion plan, i .e., the architedtural 
plan, was 100 per cent complete. [ 
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done in early 1947 and suddenly became very urgent,. There- 
fore, all the people who Were concerned with it, approxi- 
mately 12 - 15, were gathered in the library and allowed 
to work only there so that the ts-sk would be finished as 
q^uiokly as possible and so that the G-ermaxi specialists would 

not be disturbed by this I 

I The equipment problems or tne 
individual laboratories and workshops were worked out by 
the laboratory directors and foremen of the workshops. 

The project is not yet complete, but | ^ | 

it was again mentioned that the institute is to be built# .. 
Th©y have not yet given up the p^-an# It is possible that ’ 

during this year or next the i nst itute . may actually be 

built as was -planned in 19471 

I the Soviets themselves said 
that it would be built some day, even if it took a long 
.time in doing# It would happen and it would be built thore^ 
They said that it sometimes takes that long with them# 

It is probably true that this Institute will be built as 
planned. 


lEDEL was taken away by the CTlf„ or MVI) in 1949^ 


the reason for his arrest was tnat wnixe was wie 

USSR he corresponded a great deal with his former col- 
.leagues and had written many technical details and made 

suggestions about the reconstr uotlon oi industx*y, espeoia lly 

the plants in the Bxidentenlaxidl 


I there was a large group 
nxs iormer pranii wno naa ouilt a new plant 


.he caused hie m isfortune with the GPT? mainly by thi gj 
oorresnondence , 


I they talked against 
EXEDEL a great deal, said that he was a capitalist, and 
.that he would have difficulties very soon- The people 
said that^ about a month before he was taken, , a WU agent 
spoke quit© openly to the Germans about it, saying ^thai 
ha was a oauitalist and would, soon come to an end. 
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the main reason was because of his former pianr, wmon 
branded him as a capitalists 
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The quality of glass blowing at Institute 160 was generally 
—quite adequate, There were no outstanding glass blowers 
there > bxxt the work which had to he done was done* It 
should be noted that there was a lot of work done in hard 
glass f especially in Nonex glase^ whioh is relatively easy 
’ to work with. The over-all quality of the glass, not only of 
the work done by the blov?ers but also that done in the 
glass works in the plant, was not very high but | | 

• adequate for the special demands of the institute- 


^pb was a.seigned by Lt. Greneral BlMttOf in May 1946 
in Berlin. I | the pro^ject wa,s very 

important and that a prise of over 1,000,000 Ost M4rks wb 
offered for a quick solution. The problem was to develop 
a long-range navigation system similar to Loran, but it 
ws*s to have a greater range - up to 3000 km was desired - 
and the accuracy was to be within 5 kin.. 


[ It was 

noted that the Loran frequency was well selected for mini- 
mum atmospheric disturbance, , but oxi the othe r hand, not 
the optimum for accuracy at long dista nces* | 

]deoided to use a longer v/ave length*] con- 

fiidexed .1000 meters, but later decided on 2000 to 3000 
meters (lOO - I50 kcs ). 


The work was very intensively begun in Germaioy. 
a great many power devices from other factories, 


1 e.K'.i 

I high voltage supplies from Breeden, and 

wox'ked out a eoaled-down antenna 

system for 


short waves, but no other individual part of the entire' 
syetem was ever completed. The entire project consisted 


of experiments with individual parts of the whole system - 
more of an experiment with models. The over-all idea was a 
hyperbolic system, impulse modulated- for a high peak power 
output to avoid as much interference as possible* 


I The chief workers on tho project were 
X4OTMWN and KOTOWSKI. AM^ON did not work on itj that is a 
mistake. HASSELBECK ma-de antenna investigations, but 
KOTOWSKI and . iC?!iUFMAro were concerned with the entire project* 
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’ MUPMAB'H di d most of his actual work 
on. the receiver 3 KOTOWSKI the system as a whole j and 
HASSELBEGIC on the antenna® One more point on this mattejc’^ 
decision to change to ve ry long waves was stren gthened 
by the fact that Prof® ZIUKS ] I made a 

vary important theoretical. Investigation in 1946 on long- 
range propagation and established that the range of very 
low frequencies Is much better than shown by the Austin 
formula* ^hls forrimla is very old| it originated in about 
1900ft As a result of experiments^ many essential 

oorreotions of the Austin, formula were made. That was the 
real reason for reducing. the fr equency of this navigation 
gysten to the 100 koa. re^zion. I 


55 * 


56 . 


$7f 


For finishing the individual .iinits and then to construct the 
three stations in the USSR. 6 months later* PjS])SRZA.]SfI , ' 
who started to work at GSf in October 1946, the same 
month he was sent to the USSHy was supposed to set up the 
entire system in the USSE later* It was planned to locate 
th© three i^tations at great distarwes from each other - 
on© in the norths on© down' on the Black Sea» and the third 
either In the Oauoasus or even in Poland or Germany* ^e. 
complete system was to form a very large triangle* 


5 »* 


59 ^ 


The vibration generator© were German machines of the usual 
tyuOft I there were iwo^ 

I were well known types* There 

were several of these in th© institute, b ut th e Soviet© 

had no special developments of their own®! ^heard nothing 

of receiver tube acceleration teete being made in Pryasino» 
There were vibration tests but. not acceleration tests* 


SSGEST 
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Ther© were no special cases in which acceleration was 
important., Sixty g is cox?,6idered for tubes mounted 
directly on airplane engine s» 'i'he V-2 is capable of 60 
100 g and 2000 g must be considered, for projectiles^ 

But all these experiments were not mad©. In this field 
(acceleration) tubes are .not critioal up to 60 g« On the 
other handi Tibration oharaoteristios are critical be- 
cause of resonance consid erations^ Simple apceleratiou 
is not a aritical problemj 


no work was belM' done 


oi| ' 


tube® for pmxlmlty fuses. | 

there was on© Indication of tubes for proximity fuses. 

^his was th© inquiry to the Hachlrua • Construotlon Bepai'tment 
if they liad, or could make » ma.o hine r:Sr •for, c on s t ruo t lug ... : ' 


JBEEB OBil ^ t he di rector of the Spot check T©sti.ug 'Labora - 

went' to Kalinin Eeveral times dur5.ng our stay and 
said ‘that a new tube factory ‘waa being built there. AlsOj 
the request for sub- miniature tube construction machinery 
was for a factory in .Kalinin. It probably can be aasumed|. 
then^ that in 1949 they began to produce such tubes in 
Kalinin. 


J Major amiJirail made this deTQloument. H e is 


the only man in the SoTiet Union | 
of Biaking tubes for proximity ' fuses. 
YoXoped I 


capable 
rne.se war© hot de- 


in Eryaainoj^ so the questioxi of who, in th^ 
Bov iot bnioUi^ would be ca pable of making such tube® arises. 

I or ClffiLETOIU is the only one. 


There is a strong possibility that he did t.his. 


CEELEMIH wanted to flee from Berlin to the 
We^sit in 1947 or 194®-* When he went to the East sector 
for the last time to get his last trank* he was arrested 
and taken to the lJSSH.r. ‘Ilie BoYleta kn.ew that he wanted 
to com© to the West -and | ant 1 c i pa t e d 

his arrest the moment he wanted to go. Even the Bovieta 
talked about it. E© was not punished, however. At first 
he was sent to Hovosibia-'sk for a short time and then to 
Leningrad. Generally, they only send those to Leningrad 
whom they greatly trust, or who have a very important 
job to do. It ie quite possible that they took CilBJLETEIN 
to Leningrad because It is not far from Kalinin and that 
he developed the proximity fuse and started pro duct! on. 

This combination is very logical. Otherwise, it cannot be 
explained politically why CiffiuETHIH was not punished. < 

If he was not x^’^^jxished for attempting to escape, he must 
have don© an extremely important job. He was technically , 
capable of such a ;)ob, | 


experience in Korea must have shown whether the Soviets 
have proximity fuses or not. If indi cations are p ositive, 

1CHELBa?IIK developed them/ 1 
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wave tra-Mmittero. He ia especially well known for the 
BU8CHBECK meter? a apecial instrument which indicates 
correct matching of tranamieaion lines to antennas and 
which, also shows laaxim'iim voltage points on a coaxial cable* 
• But his main importance lies in h:U etudie's of neutral- 
issation methods for large transmitters. IMs waa his 
chief oontrihut ion, which he started about the middle of 
■the war* After the war he developed the '«Mariue‘^ trane- 
, mltter* This was hi® last piece of work in his old field. 
After the «Marius‘* was finished, he worked on special war 
problems such as the T-2* 

EITZ3SOTERGHR, on the other hand, cannot be considered a 
epeoialist* Ha is more of a small manager in this field. 
Hot a, physicist or engineer, but more a manager. 

64 « 


- ^ ^ — — — - - — 

^♦Hawaii was a 6-meter wave length transmitter corres- 
ponding to the one used in the old German blind-landing 
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systom* We had a hlind- landing system in Germany for a 
long time which worked on a wave length of 6 - 7 meters* 

A guiding system was developed for the ¥-2 on the same 
ppinoipl© quite early in the war* | ^Lorenz was the 

oompany* But this system was not used because they were 
afraid it could h© , jammed too easllyo iShat is why gyro 
ooistrol was installed in the ?-2»s fired during the war* 
Hgawai i XX** was the code name for the 17 -ot guiding 
system T I started at ^elefunken* G?hat is the oon- 

neotioxu ^his was his old work and| ^ he 

worked chiefly on ^^Eawail II““ in the USSR* These designa- 
tions are all old German code names* 


I 3)rs* STEEJfBECE and live at present on the ooaet of 

the Black Sea at the foot of the Caucasus* Both of them 
belong to the Manfred AEBEOTE group, the atomic re- 
search group at and are department or laboratory 

ohiefe* ii?hey are really the best technical men in the 
group* Dr* STEIMEOK is known principally as the designer 
of the betatron at Siemens and built a JO-megavolt betatron 
during the war* Prof* HBRT2 was formerly , the director of 
the Second Physics Xnatitute at Siemens* 
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”Wollenweber^ is more of an antenna, for monitoring (intercept) ' 
and not especially for navigation* It was reconstructed 
in the ^pyjat Union by the SCHUMgLOEgFBL-RE'HBOCK «rowT)> 


work ok tka antijaatmiag foature of utilialafl: ona of aavaral 
quickly changeable frequencies* I 


low and then they worked on the question" 

of varying wave lengths with great interest* On the 
other handf the problem of finding a solution of anti- 
4ammi,ag by new methods wa© not investigated to my know- 
ledge* Questions such as frequency modulation for radar, 
which is probably very important for antijamming methods, 
were not dieoussed* 
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I la Jasauax^j J&'ebniarj, and 

waa a d«iai of a otlTitiy in about this mdar 


d©Tl<l©,^. 


th®*.r«u a lar^e metal, tower at. 


25X1 


our plant in H^.ehXe-ndori wMoh wa© ^ulokXj ' dismntled ' eo-' 
t'tot It could no longer 'bo used a® a radar tar gets and that> 
■ all ooesible aii^llar work w.as dom elgisewhere. 


25X1 


work hy TO^ifOW SII .on the oo dlng o.f telephony,' 

this procedw^^ | ^ ^ It oculd - 

bf, that thi® was the code mm© within Telefunkan and tJbat^ 

. the of f ioial name was *^Kurier^^ j I 

I ai® work was ©apeoially. 

.eeoret« I'he . prccedwe was to add disordered fre(;tu 0 noi@« 
to the nor*ffial speech frequenoie®, and then deduct- again 
. at . the receiving station* I?hia was the ^’Anna,*^ snyetem* . 

It was ; the beat telephony coding method known. and the. . 
moet.eeoure* ^ut it .was technioally very difficult and... 
expensive and the transmitted interference had to be 
S 10 timea stronger than the desired signal in. order to. 
be ©ompletely safe* Also, it was difficult to oompensate 
■ e mot l v at th® receiving station* P 


jit.waa really good and reliableT] 
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It i8 important to mention one more thing in this con- 
nootion* ^^iratp [ [ the transmission whioh 

Q called **Klax** oonuanni cation is pictured or written 

rn, and with a procedure like television is picked up 
and repeated very q.uipkly by a broad band transmitter) 
is probably what you call ”f lash*’ « EEHBOCK said that 
they could establish ”Klaa:«j i*e«, the direction from 
which it was coming with the Musa antenna which they 
built^ when the duration was longer than 10 milliseconds* 
This is extraordinarily sensitive, even for quick com- 
munication* They tested thil problem as to whether the 
location of the transmitter oould be established, because 
this is eepeoialXy important for naval operations* There 
are. two problems* One is to find where the signal is 
oomlng from, and the second is to get the transmitted 
intelligence itself* The first problem has apparently 
been solved by the **Wollenweber” antenna* ^hat is very 
important* 


71 . 
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It is possible that the institute In the eastern su burb 
of MqSOOW an d Institute 885 > Hovaya, are the same* L 

I Sllberwald is a residential area where BUSQHBEGK 


now lives* 


75 .^ 
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I I Wo i^ ^ [was conducted by ~ 

^ '■i.'iiis special 'work waa to 

develop a aweep method with extreme linearityi a lineal 
error of onlj 1 per mil wae allowed* The pair of im- 
pulses spoken of here was the rasearoh method BAER worked 
out to control the Xlnaaritj of the ®aw-»tooth shaped ' 
voXtag^a* All this work by BaUR was dona to produce linear 
saw-tooth wave forms and to measure the linaaritjr^ .. : , 

Xt was all done in oonnection with the oomputer* . 

77 . 
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I tho Soviets were vary interested in the 

"Goliath** system which was developed In Saxony in the city 
of iCalbo^. SE(5E!ll^lIp a professor In LeningTad and oo- 
editor of the. magazine Radio , was in Germany 

after the war and was especially interested in the "Goliath"* 
The antenna system was outstanding and had a. ground. re- 
sistano© of only O.J- ohm* It was rather famous for this 
reason* The antenna was ©specially suitable for very long 
waves, had a high degree of efficiency, and was built for 
Communication with U-boate- There ware two large systems 
in Germany intended for oommunioation with B-boats, the 
"Goliath" for very long waves, by Lorens, and the "Marius" 
for' short waves, developed by BUSCH3SGK* was 

interested in the one for very long waves* He was very 
well-informed on all questions of U-boat oommuni oat ions 
and knew, for example, at what depth U-boats can be oom- 
munloated with perfectly on very long waves, when the 
top of the antenna is about 4 meters below the surface* 

Suoh matters were very familiar to him* He was especially 
intereste d in the high efficiency of the "Goliath" antenna 
in Kalbe* I 
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I f riaquency atajpUizat ion problems 

^ I were tkree 

reasona for the frequei;icy atabiliisa tlQyx investigat-lone, 

, Th©'r© was a ^raat 

dsaj J,nt©rest i'B ixldividual cases of periodic freqfaency 
inetabiXitj for a pei'iod of X to 2 seconds - a change 
in freq^uonoy because of a change in the x^adiation character- 
istics of the antenna# Tou can Imglne that as a radar 
antenna rotates on a ship, for ©sample ^ that there will 
be freq[ue 2 xoy changes as the antenna swings past a maet^. or 
oth©:r atrxiotures in line with the radiation path* X'hia 
wa^ one of the most important considerations in the prob-^ 
lems of freqLuenoj?^ stability* It was demanded that the 
freoLWno/ remain constant, to 10“‘5 when the antenna swung 
past an object in close proximity .| 


It seemed specifically aa if the point was to etabi- 

1125© the frequency when the antenna moved in line with a 
reflecting object, aiacs tits change was stated to be perl- 
odio« 


I ^ ^ It was suggested that e. 

magnetron which can be meGhanioally tuned, be tuned by a 
low inertia motor which is controlled by a frequency 
. discriminator# When a email frequency deviation i®' de“ 
the dieoriminatorr the motor starts immediate 
■ mechanical tuning to compensate for the frequency shift# 
connection can be done so quickly that periodic 
fx'equenoy variatio ns as the antenna rotates can be vir- 
tually eliminated# ] 


I On© must have a 

very gdod laboratory to solve servo problems 
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